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Overview Instrument 883-GHz Antenna Engineering Model (EM) 
1 7 Antenna Design - Offset 
Objective Key Subsystems = Feed hom reflector with feed horn 
* Develop and validate a commercially available flight-qualified 883-GHz . Mixer LO Assembly (MLA) LP ow design 
receiver to enable accurate cloud ice measurements from space * Intermediate Frequency Assembly (IFA) 


A ; ‘ “ F . . Receiver Interface Card (RIC) 
* Raise the instrument TRL (from 5 to 7) to reduce risks of ice cloud imaging * Power Distribution Unit (iPDU) 


radiometers for the Decadal-Survey mission (e.g. ACE) . Instrument mechanical structure 


Technology : 
Instrument system block diagram 


* GSFC heritage of the airborne ice cloud instrument, Compact Scanning and electrical interfaces : Instrument ‘se ag 
Submillimeter-wave Imaging Radiometer (CoSSIR), successfully flown in 2007 Sr \ [ 
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* 883-GHz receiver from VDI high performance frequency extension of vector 
network analyzers with accuracy < 2 K and precision <0.2 K 
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* Noise injection and Local Oscillator (LO) power modulation for intermediate 
frequency (IF) calibration + Spinning CubeSat for monitoring absolute 
radiometric calibration 


Courtesy of N. Du Toit (MEI) 


Approach 
* GSFC/Greenbelt design and I&T of 874-GHz VDI receiver Uses — et EPS 5 
* GSFC/WFF design and I&T of 3U COTS-component CubeSat Courtesy of A. Pellerano (Code 563) and Daniel Lu (555 


Instrument Mechanical Structure 


« Launch to and release from ISS for 28+ days science operation 

* Spinning CubeSat around the sun vector for periodic 883-GHz radiometer 
calibration 

¢ High-performance CubeSat power and thermal controls 


Partnership 
¢ Virginia Diodes, Inc. (VDI) 
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Instrument Radiat . 
nstrument NAGe'er Courtesy of M. Solly (Code 562) Board 


2 15 km 
Vis/IR 
‘Sun — Eclipse| 
Spacecraft — 
Instrument 34 
GN&C/C&DH 4.145 4.145) 
Submm iB ‘ ‘Com 0.32 0.32 
IceCube Flight Configuration Internal Layout Power 0310. 
EPStosses 16% «1.628 0.784 
Totalout 11.803 S714 
Paraffin Pack —— TT 
ee Ne eS ‘ Arrays 25 
> J 7 PDU losses 20% +s 
Paraffin Pack Tetalta oo. 
Millimeter/ ~ A Cell Temp Loss 20% 4 
e % + Total in 16 
Microwave Instrume p> Paraffin Pack 
| = | Instrument IFA Assembly 
Microwave earn . . 


GPS Antenna 


Instrument RIC 


Instrument PDU 
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* Cloud as the leading source of uncertainties in climate change prediction 
* Cloud ice differences as large as 2x - 10x among observations or models 
* Key gap in cloud observational constraints for model development 
* Needs for accurate (25%) cloud ice and microphysical property measurements 
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interface Connector Spacecraft Interface Card (SIC) 
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Pumpkin Motherboard 
Pumpkin Processor 


Clyde Space EPS 


RF Connector 
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Connector Board 


Star Camera Clyde Space Battery Pack (40whr) 


EGSE Cover 


Novatel GPS Receiver 


L3 Cadet Radio 


Ice Cloud Scattering Properties at Submm 


XACT 


Courtesy of J. Hudeck (Code 548) 
¢ — Higher sensitivity to cloud 
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scattering at submm- cir ‘0 External Layout C&DH Interface Power Management Thermal Management 


(5) Cell 2U Solar Panel 
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Why 883 GHz? Evans et al. (2012) 


CoSSIR Forward Scan (TC4 July 19) sais Ss Wh 
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with minimum 
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Simulated IceCube Daytime-Only Sampli 
during June 10-16, 2015 
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